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S1. Samples Description and Nomenclature
: Description and nomenclature of the samples used in this work.
Samples

Nomenclature and Description
S-1
Plasma cleaned specially prepared CoCrPt-oxide based commercial media with no COC and no lubricant
S-2
Specially prepared CoCrPt-oxide based commercial media with ~ 2.7 nm commercial COC but no lubricant S-3 FCVA-deposited ~ 1.7 nm COC on CoCrPt-oxide based media. The deposition was carried out at ion energy of 350 eV followed by 90 eV.
S-4
FCVA-deposited ~ 1.2 nm COC on CoCrPt-oxide based media. The deposition was carried out at ion energy of 20-25 eV.
S-5
FCVA-deposited ~ 1.6 nm COC on CoCrPt-oxide based media. The deposition was carried out at ion energy of 20-25 eV.
S-6
FCVA-deposited ~ 1.9 nm COC on CoCrPt-oxide based media. The deposition was carried out at ion energy of 90 eV followed by 50 eV.
S-7
Plasma cleaned specially prepared CoCrPt-oxide based commercial media with no COC but with in-house deposited ~ 1.4 nm thick ZDOL lubricant.
S-8
Specially prepared CoCrPt-oxide based commercial media with ~ 2.7 nm commercial COC and ~ 1 nm PFPE based lubricant.
S-9
FCVA-deposited ~ 1.7 nm COC on CoCrPt-oxide based media. The deposition was carried out at ion energy of 350 eV followed by 90 eV. After COC deposition ~ 1.4 nm thick ZDOL lubricant was applied on media containing COC using dip-coating process. Figure 
S2. STM Analysis
Remained defect region
Perfect graphene region
S3. Raman Analysis
Figure S3: Fitted Raman spectra of sample S-2. G peak was fitted using BWF function while D was fitted using Lorentzian function. 
S4. ARXPS Analysis
S5. Surface Energy Measurements
Contact angle measurements with two liquids -water and diiodomethane -were performed to understand the hydrophobic behaviour and to estimate the various components of surface energies. The results and discussion are given in main manuscript but the theory and formula used for estimating them are described here. The Good-Girifalco-Fowkes-Young method was used to calculate the respective surface energies of these samples [1] [2] [3] (3) Similar to the dispersion interaction, the polar interaction between two phases such as solid and liquid, , can be given by the geometric mean of the individual dispersion components of two phases (solid, , and liquid, ) as:
According to Berthelot, the work of adhesion between a solid and a liquid can be estimated as the geometric mean of the cohesive works of the solid and liquid as: Since all the other parameters are known, the polar surface free energy of solid, , can be estimated from equation (7).
Employing equations (3) and (7), we calculated the dispersion, polar and total surface energies of solid for the samples of interest, which are presented in Figure 7 of the main manuscript.
